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and a brief hydrological study of the dam. A brief assessment is in- G
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support the findings and recommendations described in Section 7 and ask A

that you keep me informed of the actions taken to implement them. This —

follow-up action.is a vitally important part of this program. .
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Identification No. :
NHWRB No.:
Name 'of Dam:
Tow;1:

County and State:

Stream:

NATIONAL DAM INSPZCTION PROGRAM

PHASE.1 INSPECTION REPORT
NH 00339

166.04

NUBANUSIT LAKE

Nelson |

Clheshire, New Hampshire

"Nubanusit Brook

Date of Inspection: 14 June 1978

BRIEF ASSESSMENT '

-

Nubanusit Lake Dam is an earth embankmnent 279 feet long and with a

' maxiinum height above the downstream channel of 16 feet. The embank-
ment incorporates a gate house which contains an 1 foot long granite )
spillway and the controls for two 4' x 5' flood gates; each 4' x 5' gate
contains an independently operated, 2' x 3' spiller gate at its base.
Initial construction took place in 1861 with a ma;or alteration and expan-

‘ sion around 1896. | No original plans are available. The dam discharges .
1 *  into Nubanusit Brgok which flows through the mill vallage of Harrisville e
‘ 2 miles downstream. SO

The drainage area
The dam's maximy

is 6.1 square miles of heavy, steeply sloping forest. .
1m impoundment of 7740 acre-feet places it in the

INTERMEDIATE gize category. The hazard potennal classification of | ','..':":
SIGNIFICANT derives froin the extensive property damage, but unhkely --«-
loss of life, expe ted downstream in the event of failure. S

The dam is in FA condition at the present time. Deficiencies in the °
: areas of inadequate spillway capacity, deteriorated earth embankments.
' and some operatignal aspects require near term attention. Two areas of
< . low volume seepage on the downstream slope warrant regular monitoring e
: on a monthly basis. Recommendations herein should be implemented by
the owner within ] to 2 years of receipt of the Phase I Inspection Report. - : v




Based on size and hazard classification in accordance with Corps'
guidelines, the Spillway Test Flood (STF) ranges between the PMF
(Probable Maximum Flood) and 1/2 PMF. The selected test flood results
in an outflow of 2370 cfs (390 csm) assumingthat th= flood gates are
opened when the low point in the dam begins to be overtopped. This flow
will overtop the main crest of the dam by 1. 15 feet. If the flood gates
are not opened the overtopping is increased to 1.45 feet. The maximum
capacity of the spillway and flood gates without any overtopping of the
dam, including the low spct, is approximately 850 cfs. The spillway'is
therefore considered inadequate and the overtopping could result in the
failure of the dam. '

Further studies by a consulting engineer should be undertaken to determine
what alternative measures may be necessary to correct the inadequate
discharge capacity. ' '

Operationally, the dam requires at least monthly monitoring of the two

' seepage points noted, increased attention to the condition of the embank-

ment in terms of repair of erorion, additional riprap and removal of trees,
repair of the upstream wingwalls and clearing of the immediate downstream
channel. The installation height of the gage requires verification and some
minor changes in the normal operational procedure will improve the owner's
ability touhutidie, emergencies. '
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This Phase 1 Inspection Report on Nubanusit Lake -Dam .

has been reviewed by the undersigned Review board members. In our
opinion, the reported findings, conclusions, and ‘recommendations are
consistent with the Recommended Guidelines for Safety Inspection

of Dams, and with good engineering Judgment and practice, and is
hereby submitted ror approval. '

by F~looreaid

CHARLES G. TIERSCH, Chairman ,
Chief, Foundation and Materials Branch
Engineering Division

FRED J. RAVIMNS, Jr., Member ’ .

Chief, De3Tgn Branch
Engineering Division

SAUL co%;ER. , Mem!biezr Y 4 |

Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

;E;era_xt. /E;, ;;;:2{2"4544/’ - IR o -
“J0E B. FRYAR I S |
Chief, Engineering Division ‘




PREFACE

This report is prepared under guidance contained in the Recommenced
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the Office of Chief

of Tngineers, Washington, D.C, 20314, The purpose of a Phase I
Investigation is to identify expeditiously those dams which may pose
hazards to human life or property. The assessment of the general
condition of the dam is based upon available data ard visual inspections.
Detailed investigation, and analyses involving topographic mapping,
subsurface investigations, testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation; however, the investigation
is intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported'conditinn
of the dam is based on observations of field conditions at the time of in-

spection along with data available to the inspection team. In cases where
the the reservoir was lowered or drained prior to inspection, such action,
- while improving the stability and safety of the dam, removes the normal
load on the structure and may obscure certain conditions which might
otherwise be detectable if inspected under the normal operating environ-
ment of the structure.

It is important to note that the condition of a dam depends on numerous
- and constantly changing internal and external conditions, and is evolu-
tionary in nature. ' It would be incorrect to assume that the present .
condition of the dam will continue to represent the condition of the dain
at some point inthe future. Only through continuad care and inspection
can unsafe conditious be detected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses.. In accordance with the established Guidelines, the
Spillway Test Flood is based on the estimated ""Probable Maximum Flood'
for the region (greatest reasonably possible storm runoff), or fractions

_ thereof., Because of the magnitude and rarity of such a storm event, a
finding that a spillway will not pass the test flood should not be interpre-
ted as necessarily posing a highly inadequate condition. .The test flood
provides a measure of relative spillway capacity and verves as an aid

in determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam. its general condxtion and the
downstream damage potential.

[SEEAERNEAR
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1.1

PHASE I INSPECTION REPORT
NUBANUSIT LAKE DAM, NH 00339
NHWRB 166.04
SECTION 1 - PROJECT INFORMATION.

General

(a) Authority

Public Law 92-367, August 8, 1972, authorized the
Secretary of the Army, through the Corps of Engineers, to
initiate a national program of dam inspection throughout the
United States. The New England Division of the Corps of
Engineers has been assigned the responsibility of supervising
the inspection of dams within the New England Region.
Goldberg, Zoino, Dunnicliff & Associates, Inc. has been
retained by the New England Division to inspect and report
on selected dams in the State of New Hampshire. Authoriza-
ticn and notice to proceed was issued to Goldberg, Zoino,
Dunnicliff & Associates, Inc. under a letter of May 3, 1978
from Colonel Ralph T. Garver, Corps of Engineers. Contract

. No. DACW 33-78-C-0303 has been assigned by the Corps of

Engineers for this work.
(b) Purpose

(1) Perform technical inspecticn and evaluation of
non-Federal dams to identify conditions which thr éaten
the public safety and thus permit correction in a timely
manner by non-feder»al interests.

(2) Encourage and prepare the states to initiate
quickly effectwe dam safety programs for non-federal
dams.

A3) Upda.te, venfy and complete the National
Inventory of Dams.

(c) Scope

"The program provides for the inspection of non-Federal
dams in the high hazard potential category based upon location
of the dams and those dams in the significant hazard potentxal
category believed to represent an immediate danger baged on
condition of the dams. :

l-1
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1.2

Description of Project

(a) Location

This dam lies in the Merrimavck River Basin at the

+ southwe st end of Nubanusit Lake, apprcximately 2 miles north

of the town of Harrisville. Access to the site is via Tolman
Pond Road which intérsects Nelson Road 0. 3 miles south of
the town of Nelson. The portion of the USGS Moradnock, N, H.
quadrangle presented previously shows this locus. Figure 1
of Appendix B presents a detail of the site developed from the
USGS map and the site inspection.

(b) Description of Dam and Appurtenances

The dam consists of a 279 foot long earth embankment

. with a maximum height of 8 feet and with riprap protection

on some of the upstream slope (Appendix B, Figs. 2 and 3).
The structure incorporates a gate section with an 11 foot long
granite spillway and with two 4 ft. x 5 ft. gates (Appendix B,
Fig. 4). Tolman Pond Road is directly downstream of the
embankment. The owner can release water from Spoonwood
Pond (Appendix B, Fig. 1) into Nubanusit Lake if necessary
to maintain mandated levels in the larger lake.

{c) Size Classification

The dam's maximum impoundment of 7740 acre-feet
places it in the INTERMEDIATE size category as defmed by
the "Recommended Gu1de11nes. "

(d) Hazard. Potential Clas sification

The mill town of Harnsvﬂle, vnth a population of 300,
is 2 miles downstream of the Nubanusit Lake Dam. While
apprecxable damage to buildings along Harrisville Pond and
Nubanusit's downstream channel would resuilt in the event of
a failure, loss of life is not likely, given that the rise in

‘Harrisville Pond would not be sudden since the valley is

broad enough to spread the flood wave. Thus, the dam

- warrants hazard potential classification of SIGNIFICANT.

{e) ,Ownér sh‘ip
Mr. John J. Colony. Jr., c/o Harrisville Designs,

o Harﬁsvﬂle, N.H. 03450, owns the dam. His phone number is

603-827-3334.
'172
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{f) Operator '

Mr. Colony, his brother, Mr. Charles Colony, and
his son, Mr. John J. Colony III, operate the dam.

(g) Purpose

The primary purpose of the dam is to store water for
recreational use, industrial processing and possible power
generation in the Harrisville area.

(h) | Design and Construction History

A 1936 NHWRB report indicates that initial construction
took place in 1861; the first dam consisted of earth embankment
with upstream rock protection, some of which is still visible.
The report mentions one F. Upton as the architect/engineer
for the project. The owner believes that a significant expansion

of the dam, raost likely to its present configuration, took place =

around 1896. No design drawings or construction plans are
available. ' ‘

(i) Normal Operational Procedures

On 1 June of each year, the NHWRB requires that the
lake level be at gage elevation 12.5 (elevation 1375.23 MSL)
and that gradual drawdown occur such that the level reaches
elevation 11.1 by 15 September. The board also requires
a minimum 2 cfs downstream flow. At other times, the
owners operate the dam as necessary to satisfy industrial
uses and to control flooding to the extent possible. The
option of using water from contiguous Spoonwood Pond to

maintain the mand‘ated.levels in Nubanusit is also available.

Pertinent Data

(a) Drdinage Area

Nubanusit Lake receives runoff from a 6. 1 square

mile drainage area. The surrounding terrain is heavily
- forested and steeply sloping in most areas. There is limited
~ year+round development along the lake, the majority of the 98

cottages and houses being summer residences.

1.3
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(b) Discharge at Dam Site
Based upon a report i;repared in 1977 by the NHWRB,

the storm of record in this area was the 1938 hurricane,

which approached the 100 year storm for the Nubanusit Lake

vicinity. Fromni a level 19 inches below full pond, the lake

rose 37 inches or to a point 18 inches above full pond. Both

4 ft. x 5 ft. gates were completely open during this storm

and flood.

(c) Elevation (ft. above MSL) (Gage El. 13.1 = 1375. 8 MSL) -
(1) Top Dam - 1379 (main crest); low point on crest 1377.2%
(2) Spillway Test Flood pool - 1380.1 *

(3) Recreation pool - June 1 - 1375,2% .
Septo 5 - 13730 7* -

(4) Spillway crest - 1374. T+
(5) Streanibed at centerline of dam - 1362. 7%
(d) Reservoir
‘ (1) Length of maximum pool - 3.5 miles

(2) ' Storage - recreation 4600 acre feet
‘ = top of dam 7640 acre feet

(3) Surface - 715 acres

1-4
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l(e) Dam

(1) Type - Earth emba.nkme;xt with riprap
(2) Length - 279 ft.
(3) Height‘- 16 * feet
(4) Top Width - 10 feet =
(5 Slide Slopes - Downst;'ez;,m 1:1; Upstrleam 1:15
(6) Zoning, Core, Cutoff - Unknown
(h) Spillway
(1) Type - Granite Slab
(z)" -Length of wair - 11 ft.
(3) Crest eleva;tion - 1374. 7 ft. t

(4)  Gates = 2 at 4 ft. by 5 ft , each with 2 ft. x 3 ft.
spiller at base.

(S) U/S Channel - 12 ft. wide with vertical stone side
walls '

{6) D/S Channel - Narrow with steep, rocky' slopes

(1) - Regulating Outlets

The ll-foot long granite spillway and the two flood
gates permit regulation of the lake level as required by the
NHWRB and commercial interests. Each 4 foot by 5 foot
flood gate, which requires a chain hoist for operation, has
a smaller 2 foot by 3 foot spiller gate built into its base.
Threaded stems control the opening of the spiller gates.
Water pressure holds the larger gates against their discharge
openings and brass guides maintain the proper alignment
during movement. The owner replaced the wooden portions '
of all gates with new cypress in 1959.

1-5




SECTION 2 - ENGINEERING DATA ' R

2.1 Design ' | ‘ ‘ o

‘Neither Mr. Colony, whose family has owned the dam since its o
consiruction, nor the NHWRB have any original design drawings. The Sl
present structure is generally quite simple and incorporates no unusual
design features. The design appears adequate for its intended purpose,
having survived over 100 years and having successfully passed an estimated N
100 year flood in 1938. , , o R

2.2  Construction _ : ' .9

No construction records for the dam are available. Visual inspec-
tion of the embankments and outlet works revealed no major construction
deficiencies. In general, the quality of the construction is as good as can
be expected for a structure of this type built during this period.

2.3 Operation

The NHWRB has all records of dam operations from 1973 to the
' present and requires Mr. Colony to report all operaticns every two weeks.
The owner also maintains records from 1965, when he first initiated formal
record-keepmg, to 1973,

2.4 - Evaluation of Data

(a) Availability

.As mentioned above, the original plans for this dam are LT
not available, if indeed they still exist. Previous inspection . e
and inventory reports, sketches, and correspondence concerning -
the dam, supplemented by the observations of the inspection team ]
and interviews with the owner, form the basis of the information- SN
presented herein.

(b) -Adeq uacy

g
. r N
ot .

The lack of indepth engineering data does not permit a de-
finitive review. Therefore the adequacy of this dam could not be .
assessed from the standpoint of reviewing design and construction
data; the evaluation is based primarily on visual inspection, past
performance hiltory and. engineering judgment.
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SECTION 3 - VISUAL INSPECTION

'

3.1 Findings
(a) General

The Nubanusit Lake Dam is in FAIR condition at the present
time and requires no immediate remedial measures for continued
safe operation under normal conditions. ' It does, however, require
some maintenance work, the details of which Section 7 presents.

(b) Dam

(1) Embankment (Overview photos)

The two embankment sections which flank the gate-
house show no evidence of vertical or ho:izéntal movement., There
is no seepage with the junction nf the outlet works and the ends of
the embankments, where the fill tapers off to natural ground, are
stable. The right embankment has a significant number of large
trees growing along its entire length, while the left embankment
has 3 trees growing near its far end. L

‘Inspection of the embankment revealed two low volume seepage
points on the right side of the dam. As indicated in Figure 2
there is a 0. 05 gpm flowof slightly discolored seepage at the toe
of the right embankment near the inlet to a 16 inch culvert under -
Iolman Pond Road. The area is in the drainage ditch for the road,
but the primary flow issues directly from the embankment. The
———second flow, of about 0.1 gpm, is across Tolman Pond Road and
about 10 feet irom the outlet of the culvert mentioned above. Since
the general area of this seepage is also in an area through which
surface drainage would flow, positive identification of the flow as
seepage through the dam is not possible. T

Erosion has occurred all along the embarkment. The riprap pro-
tection on the upstream face, some of which is part of the original
rock crib and some dumped randomly as mass protection from ice
run-up, does not fully cover the earth surfaces, resulting in
localized areas of severe erosion. '

3-1




(2) - Spillway

_ The granite spil[way, athough submerged, was
visible due to the clarity of water and appeara to be in good e
condxtxon (Figure 3). » '

(3) . Gates
‘ The operating mechanisms for the spiller gates | s
are in good condition. The owner operated both gates with no SIS
difficulty. - ]
Operation. of the flood gates was impossible due -
to the 1a.ck of a chain fall or other hoisting mechanism. Ad- ]
ditionally, the owner mdxcated that whiie he could open the ) . Cex

flood gates at the present lake level (El. 11.85), they might ' e
not close properly due to tae longitudinal force created at this L
particular head of water. He indicated that,from past experience,
full closing of these gates was not possible until the water level
dropped to elevation 6, 5,almost 6 feet below that mandated at

this time of the year. :

(4) Qutlet Culvert (Photo 1)

The abutments supporting the superstructurc are
in good condition with the exception of the wingwall extension of
the left abutment. The outer end of thiz wingwall has unraveled
‘due to undermining and has caused a full-length diagonal crack
on the mortared portion of this wall. The right wingwall, which
consists of dry rubble stone masanry, does not show any sign of
distress or movement and is in good condition. The reinforced
concrete slab supporting the roadway is in fair condition. There
is some exposed longitudinal reinforcing steel at the downstream
end of the slab and minor checking and efﬂourescence‘ on the undei-‘-
side of the slab.' The steel stringers spanning the remaining por-
tioh of the culvert are rusted, but do not show evxdence of loss in
'‘cross-sectional area.

(5) Gate House (Photo 2)

The wood framed structure, its foundation supports
and removable floor planking are in good condition.
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(6) Trash Rack (Photo 3)

The trash rack upstream of the gate house water-
way opening, although slightly rusted, is in good condition.
The concrete wingwalls on either side of the trash rack are
badly deteriorated with open joints and Jdislodged stones.

{c) Appur¢enant Structures_

The dam has no formal appurtenant structures. The
nearby Spoonwood Pond Dam, however, discharges directly into
Nubanusit Lake and, therefore, influences the hydrology of the
lower lake (Fig. 1), Although Section 5 of this report briefly-
discusses the influence of the Spoonwood Dam on Nubanhsit: Lake,
the condition of the structure is the subject of a separate report
under this contract. , '

(d) Reservoir

An inspection of the reservoir shore revealed no evidence
of movement or other instability. An examination of the sur-
‘rounding watershed detected no work in progress or recently
completed which might increase the flow of sediment intc the
lake or which might adversely affect the runcff characteristics
of the basin. ‘

{e) Downstream Channel

No observed downstream conditions exist which would
adversely affect the operatior of the dam or which pose a hazard
to the safety of the dam. The hydrologic analysis of Section 5
does, however, consider the effects downstream of a major
beaver 'dam and of an abandoned and breached rock crib dam.

3.2 Evaluation

The visual inspection of the dam, reinforced by historical infor-
mation rom thé owner, permitted a satisfactory evaluation of those fea- .
tures which affect the safety and stability cof this structure. The dam
is in FAIR condition, as are appurtenant works. '
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SECTION 4 - OPERATIONAL PROCEDURES
4.1 Procedures

As noted previously, the NHWRB requires that the lake be at gage
elevations 12.5 (USGS E). 1375.2) on 1 June and 11.1 (USGS El. 1373, 8)
on 15 September and that tne int ervening drawdown follow a more or less
linear time-elevation relationship. The owner reports all dam op erations
to the NHWRB every two weekes. If the level in Nubanusit Lake falls below
that specified, he releases water from Spoonwood Pond as required to
raise Nubanusit., After 15 September, drawdown continues such that the
lake is approximately 3 feet below full pond fcr the fall storm period.

This practice conforms to the recommendations of the original builder

of the gates, a Mr. Humphreys, who stated in an early publication pro-
vided by the owner that 'it is much better and safer to have the pond three
feet below high water mark in September, than it is to have it full with a
rainfall that would cause it to rise three feet in a few days time." Some
littoral property owners object to this procedure, desiring instead only

2 feet of drawdown. All drawdown is through the spiller gates, as the
owner believes that the flood gates, last opened in 1938, would not prop-
erly reseat once opened. Mr. Cclony maintains informal contact with

the operators of the downstream McDowell dam to obtain advice con-
cerning how much runoff wiil accompany a givea storm or at which level
he should set the lake in anticipation of spring snow melt.. Only Mr. Colo-
ny, his brother Charles, and his son, John J. Colony III, operate the dam.

4.2 Maintenance of Dam.

v The dam receives frequent checks by the owner and regular inspec-
tions by the NHWRB. The owner implements those repairs induced by
hie own inspections or by the more formal NHWRB visits.

The most recent repau's, reccinmended by the NHWRB in 1976
involved the removal of trees from the embankment and the repair of
concrete near the inlet to the gate house. 'While gome work in these areas
is evident, the removal of the trees is only partially complete. . The delay
is due to a boundary dispute with an abutter. ' '

4.3 'Maintenance of Operating Facilities

’ * As mentioned previously, the owner replaced the wooded portions
of the gates in 1959, With the exception of lubrication, the operating
mechanisms require little or no other attention. .
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4.4 Description of Any Warning System in Effect

‘ The dam's cwper, wino lives in Harrisville a short distance
downstream, monizors the dam continuously luring emergency periods.
The tightly knit lake community assists him in this endeavor, rapidly
notifying him of any problems with the structure.

4.5 Evaluation

The established operating procedures appear adeguate for this
dam. Some improvements are possible, however, particularly in the
areas of increasing the capability for operating the dam in an emer-
gency and of implementing recommended repairs.
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SECTION 5 - HYDRAULIC/HYDROLOGIC

Evaluation of Features

1a) Design Data

, Data sources available from the New Hampshire Water
Resources Board (NHWRB) included information collected for

a review of the operating policy for the dam conducted by the

NHWR3 in 1977 and inspection reports from 1937, 1973, and

1974. The sources deal primarily with the physical characteristics
of the dam and operating policy, which sets target elevations for
the lake on June i and September 15 of each year. The data in-
cludes evaluation of the 100-year peak inflow and the historical
peak inflow during the September 1938 Hurricéne.

' The available data do not contain a specific design flood,
but do indicate the maximum outlet capacity is 695 cfs. From
the available data it is unclear at what head and with what config-

-uration of gate openings this was calculated.

A recent NHWRB review of the operating policy resulted
in an order to the dam's operators to maintain elevations of 12.5
feet on the lake gage on June 1 of each year and gradually lower '
this to 11.1 feet on Septembe: 15. The crest of the spillway at
12.0 feet on the gage corresponds to elevation of 1374. 7 feet
MSL. A deed executed in 1870 established the legal full pond at
gage elevation 13.1. Each fall, the owner drops the lake level
to approximately 3 feet below "full pond' in anticipation of fall

.storms and spring runoff, where "full pond" is meant to the

gage elevation of 13.1 or 1.1 feet above the spillway crest.




{(b) Experience Data

There is no complete record of discharges from Nubanu-
sit Lake. The dam owner maintains irregular records of the
lake elevation between 1965 and 1973 and biweekly records since
then; thus, approximations of the average daily fiows between -
readings are possible from the dam rating curve after assuming
positions for the adjustable gates. The peak flood occurred as
part of the September 1938 hurricane when about 6.6 inches of
runoff produced an estimated maximum inflow of 2915 cfs.
During this storm, the lake rose from 19 inches below "full"
to 18 inches above even though the flood gates were completely
open. This rise corresponds to an estimated peak discharge
rate of 860 cfs. ' :

() Visual Observations

The dam owner operates the dam on a regular basis.
Given the competing requirements of downstream users and lake-
side property owners, maintenance of the lake level within narrow
tolerances is imperative to satisfy all parties. A locked gate-
house contains the coatrols for the dam's outlet w;irks. There
is an 11 foot long spillway at elevation 12, 0 feet on the lake gauge
that acts as a sharp-crested weir under normal conditions. In
addition, there are two sets of moveable gates. The emergency
flood-gates each have a maximum opening of 4 feet by 5 feet and
require a chain hoist for operation. Mounted on the face of these

. gates are smaller spiller gates used during the normal control

of the lake. A threaded stem mechanism controls their operation
and they have maximum openings of 2 feet by 3 feet each. The
bottoms of all four gates correspond to elevation 0.0 feet on the -
lake gauge. ' The owner last operated the flood control gates in
1938 and doubts that he could properly reseat them once opened
without significantly lowering the lake level. Thus, the owner is
predisposed not to use the emergency gates until he is certain
that overtopping of the dam is ilnminent. The main crest of the
dam is 4.25 feet above the spillway crest. On the west side there
is an access road to a boat launching area, opposite which there
is a low peint in the embankment some 1, 75 feet below the average
crest. Thus, the crest varies in elevation and this ''low spot"

would serve as the critical elevation for the start of overtopping.
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(d) Overtopping Potential

The hydrologic conditions of interest in this Phase I
investigation are those required to assess the adequacy of the
dam in terms of its overtopping potential and its ability to
safely allow an appropriately large flood to pass.

- This analysis involves investigations to determine how the
recommended Spillway Test Flood (STF) compares with dam dis-.
charge and storage capacities. None of the original hydraulic and
hydrologic design records are available for use in this study. .

The ""Recommended Guidelines'' specify prllway Test
Flood criteria based cn the size and hazard potential classi-
fications of the dam. Based on Corps' criteria for a dam
classified as INTERMEDIATE in size and SIGNIFICANT in
hazard potential, an appropriate STF is between 0.5 and 1.0

" times the Probable Maximum Flood (PMF).

Calculation of an estimated PMF is possible by using the
chart of ""Maximum Probable Flood Peak Flow Rates'' obtained
from the Corps of Engineers, New England Division. The calcu-
lations consider the lake area to have ''rolling'" topography with
a drainage area of 6.1 square miles. Use of the chart results in
a flow rate of 1800 cfs per square mile. Given that Spoonwood
Pond serves to reduce the runoff from 29 percent of the drainage
area, a reduced runoff rate of 1500 cfs per square mile is rea-
sonable. . This reduction results in a PMF of 9150 cfa, one half
of which i is 4575 cfs. .

The "Recommended Guidelines" suggest that where a
range of STF is possible, the analysis should consider the mag-
nitude that most closely relates to the involved risk. On this basis,
since the risk 'is most likely on the higher side of the SIGNIFICANT

‘category, an STF of 8000 cfs is appropriate as the inflow to

Nubanust Lake, '

An important factor in determining the safety of the dam is
the water surface elevation at the start of the storm runoff. The
normal lake elevation is 0.5 feet above the spillway on June 1 and "
1.0 feet below the spillway on September 15, with a gradual tran-
sition scheduled during those 3 1/2 months.. During the remain-
der of the fall, the owner lowers the lake in anticipation of the
spring runoff. During May the lake rises’ to full pond or higher,
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with subsequent lowering to the required gauge elevation of
12.5 feet by 1 June. Faced with a predicted major storm, the
operators of the lake would open at least the spiller gates to
start lowering the pond. It is impossible to accurately predict
at what elevation the lake might be at the start of the storm
warning or how many hours would be available to lower the
lake. Given these considerations, the analysis considered.
two possible starting water surface elevations. The first
which was used for the primary Spillway Test Flood was a
September 1 elevation of 11.5 feet on the lake gauge. The
second case was the June 1 elevation of 12. 5 feet on the gauge.

Applying the procedure suggested by the Corps of Engineers
(New England Division) for "Estimating the Effect of Surcharge '
Storage on Maximum Probable Discharges'' results in a final
STF outflow of about 2370 cfs (390 csm) compared to an inflow
of 8000 cfs (1310 csm). Thus, the lake has a significant dampen-
ing effect on the magnitude of the peak flow. Th< storage-stage
curve for surcharge storage used to attenuate the STF assumed
that the surcharge storage available was equal to the lake area
(715 acres) times the depth of surcharge. Thus, no spreading
or increases of area with depth occurs in the analysis.

The Stage-Discharge Curve represents the summation
of flows occurring in each discharge sector. The following
operational scenario forms the basis for the computation of
this curve. Throughout this discussion, the head (H) is the
distance above the spillway; in other words, H is equal to the

.. lake gauge reading minus 12.0 feet.

(1) When H is less than 2.5 feet, all discharge.is :
" through the 2 completely opened spiller gates and over the spillway.

 (2)  When H is between 2.5 and 4.25 feet, the owner
_ opens the flood gates fully and, simultaneously, water flows over K z.
the low point on the right embankment. . —r

(3) When H is greater than 4. 25 feet, water flows over
the entire dam and the 268 feet of embankment act as a broad-
crested weir. The overbanks at either end of the dam also act
as broad-crested weirs, rising on soil slopes and with lengths

varying. as a function of H.
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The peak test discharge of 2370 cfs results in a maximum
stage of H = 5. 4 reet with the flood gates open as described pre-
viously. The analysis also considered the cases of the June 1
initial water surface elevation and the possibility that the flood
gates could not be opened. In all cases the main dam crest is
overtopped with the depth of overt0pp1r_g rangmg from 1.15 to 1. 75
feet.

5.2 Hydr ologic/Hydr aul‘ic Evaluation

The results of the hydrologic and hydraulic assessment of
Nubanusit Lake Dam indicate that the lake has a large storage capacity
to attenuate flood inflows, but that for a storm of the magnitude of an
STF, overtopping is likely even with the flood gates open.

The low point in the embankment at the boat launching area would
be the first point of overtopping and, thus, could potentially represent

the starting point of an overtopping failure. If the road were regraded

to provide a uniform dam crest at 4. 25 feet above the spillway, the dam
could better withetand a storm of lesser magnitude than an STF.

Nubanusit Lake in conjunction with Spoonwood Pond represents
a hydraulic 3ystem that contains a very large volume of potential sur-
charge storage relative to the total drainage area and, thus, runoff

' volume. For a case such as this, the shape of the runoff hydrograph

would significantly affect the ability of the dam to withstand an STF
magnitude storm. The methodology used to attenuate the inflow and,
thus, determine the outflow of the lake was an appropriate approxuna- '
tion for the purposes of this study, but more detailed analysis including’
generation of a runoff hydrograph and a detailed routing through both
reservoirs is necessary to thoroughly evaluate the conditions of the
Nubanusit Lake/Spoonwood system.
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. An additional concern is the effest on Nubanusit Lake
Dam of a potential failure of Spoonwood Pond Dam (NH 00338),

- the subject of a separate report in this series. Because of the
different size and hazard potential classifications assigned each
dam, the evaluation of Spoonwood Dam considers an STF sig-
nificantly smaller than that used at Nubanusit. It is obvious,
however, that any given storm would strike both drainage areas
simultaneously and, therefore, Spoonwood Pond might receive
runoff from a storm greater than that warranted by its own size
and hazard potential classification based on the "Recommended
Guidelines.' Preliminary calculations within the scope of the
Phase I investigation indicate that the failure of the Spoonwood
Dam is unlikely to induce the failure of the Nubanusit Dam, but
a more comgplex and detailed analys:.s is necessary to verify
this conclusion.

5.3 Downstream Dam Failure Hazard Estimates

Use of the procedure set forth in "Rule of Thumb Guide-
lines for Estimating Downstream Dam Failure Hydrographs, "
Corps of Engineers, New England Division, April 1978, permits
estimation of the downstream flood hazards that would result -
from a failure of the dam. This procedure allows for the attenu-
ation of dam failure hydrographs in computing flows and flooding
depths in downstream areas. The calculations take into account

~ the approximate hydraulic and storage characteristics of the

stream reaches.
|

This analysis considers four reaches downstream of the
Nubanusit Lake Dam. The first reach is the outlet of Nubanusit

Lake for the first 1200 feet downstream to the junction with
Brickyard Brook. The second reach is from that junction down-

1 mile to a beaver dam at the site of a former old mill

. damy The third reach runs 2400 feet to the inlet of Harrisville
Pond. The fourth reach consists of Harrisville Pond.

The basic assumption used in computing the peak flow

from a dam failure is that failure occurs wita overtopping of the
embankment, or when H =4.25 feet. This stage represents a
total depth above the stream bed of 16.25 feet. Of the total dam
length of 279 feet, the analysis assumed that a breach width of

100 feet would occur under failure conditions. These a.asumptwns
result in a peak outflow from the da.m of 11, 000 cfs.
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‘Reach 1 offers very little storage capacity and thus the flood
peak would pass with very little attenuation and flood depths on the
order of 9 feet. In Reach 2 the valley flattens and widens considerably.
Here there is adequate storage to reduce the peak flow by nearly 1000
cfs to 10, 000 cfs, with resulting flow depths of up to 13.5 feet. Reach
3 consists of a steep, narrow channel that offers little storage or at-
tenuation, sc that the flow throughout this reach would be about 10, 000
cfs with a depth of about 12 feet. In Reaches 1 and 2, there is no de-
velopment subject to damage by these depths of flooding. Several homes
in the area known as Mill Village, just below the beaver dam in the upper
portion of Reach 3 are'subject to damage by a few feet of flooding. These
homes are high enough, however, that the loss of life hazard is minimal.

Reach 4, which includes the Harrisville Pond area, is a reach
having a significant hazard potential. Many homes jocated along the
lake front, particularly those in Harrisville Village at the pond outlet,
lie within the area of influence of a dam failure at Nubanusit. The
capacity of the outlet works at Harrisville Mill is minimal and the’ pond
would probably overtop its banks by several feet in the village area and
at the east outlet (about 500 feet east of the mill dam). - Flood waters
would flow along the roadways in the village and around the mill buildings
to rejoin Nubanusit Brook below the village. Although significant damage
"~ in this region is likely, the loss of life potential probcbly is not great.
The Harrisville Pond Dam is the subject of a separate dam inspection
report, which should cover the potential damage to this area in more |
detail. :
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SECTION 6 - STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability , | L

(a) Visual Observations

The extensive field investigation of the dam indicated
no significant displacements and/or distress which would ’
warrant the preparation of structural stability calculations
based on assumed section properties and engineering factors.

(b) Design and Construction Data

As mentioned previously, a check of records held by
the present owner and by the NHWRB yielded no plans or calcu-
lations of value to a stability assessment.

{c) : Qgeratmg Records ‘ ‘ .h._,..

| V.
As mentioned previously, the dam owner has maintained | T

the operating records since 1965. The NHWRB has copies of
those since 1973. These records reveal no evidence of instability

' during the period covered. While no records are available for
the 1938 hurricane, the dam did survive the accompanying 100
year flood without notable damage.

(d) Post Construction Changes

" The results of the field investigation and a check of
available records produced no evidence of changes to the damn
‘or aurroundmg area that would influence ltabﬂ.ity of the struc- -

ture.
(e) - Seismic Stability : o E '
I | | | | . . ‘ « e e

The dam is located in Seismic. Zone No. | 2'and in ' , ' Ry
accordance with recommended Phase I guidelines doea not - «;Z-f-:-;
warrant seismic analyses. : ' AR
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7.1

7.2

SECTION 7 - ASSESSMENT, RECOMMENDA TIONS
AND REMEDIAL MFASURES

Dam Assessment

(a) Condition

The condition of the Nubanusxt Lake Dam is FAIR at
the present time.

~(b)  Urgency

The improvements recommmended herein require imple-
mentation by the owner within 1 to 2 years after receipt of.
the Phase I Inspection Report.

(c) - . Need for Additional Investigation

A thorough analysis of the Nubanusit/Spoonwood system
requires the development of the complex hydrologic interaction
for this two dam system.

Recommendations

The existing spillway capacity is inadequate to pass the STF

without overtopping. An engineering study to examine potential solu-
tions to this problem such as the feasibility of maintaining lower lake
levels, expanding the existing discharge capacity, raising the height

of the embankments, or some combination of the above would help to
facilitate correction of this shortcoming.

The installation of a communications system between the

‘Nubanusit gatehouse and the town of Harrisville would significantly
enhance the owner's ability to warn downstream. residents in the event
of an impending failure.
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The owner should establish a formal system with local sfficials

for warning downstream residents in case of emergency. Round the
clock surveillance should be provided by the owner during periods of
unusually heavy precipitation.

7.3

Remedial Measures

Depending on the results of the recommended investigations and

since the maintenance of lower lake levels would not satisfy either com-
mercial or recreational users, the dam will most likely require either
. an increase in discharge capacity or an increase in the height of the

embankmernts by at least 1. 75 feet. The latter course of action probably -

represents less of a monetary expenditure and fits in well with some of
the O & M procedures discussed below.

" {a) O &M Procedures.

(1) 'Instail new gate guides or iinprove the existing
ones to permit easy and accurate opening and closing of both
flood gates under anticipated storm conditions.

(2) Institute a monthly prr‘.am for monitoring the
2 seepages mentioned previdusly, with particular attention
devoted to the quantity and turbidity of the flow.

(3) 7 Repair the deterioration to the upstream wing-
walls by resetting all stones and mortaring all joints..

(4) Remove 2all trees and brush from the embankments.
Consultations should first be hz1d with forestry experts on the
implications to the dam of removiug mature trees over 3 inches
in diameter. ' ' : B

(5) ° Repair all eroded areas on both embankments, to
include raising the low area previously mentioned. Place addi-

tional riprap to insure adequate protection for all earth areas.

(6) Clean all debris from the immediate doWnstfeam
channel. ' :

(7)  Insure the gate is properly set by verifying that
gage elevation 13.1 is at USGS elevation 1375. 83.
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(8) . Store the chain hoists for the flood gates in
the gatehouse as opposed to at the Harrisville Mill.

(9) Reset all unravelied stone on the left down-
stream wingwall and clean and paint the steel members
supporting the concrete road slab.

(10) To establich a reliable back-up force available
in emergencies, instruct local public safety officials in the
operation of the dam and provide those so designated with keys
and necessary tools. '

(11) Institute procedures for periodic inspection of
the dam and appurtenant works on an annual basis in supplement
to the more frequent inspections recommended for the suspect
.8eepage zones. '
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INSPECTION TEAM ORGANIZATION

Dates: 14 June, 1974 - 2:30 p m.
' .19 Julv, 1978 - 11:00 a. m. (Operating mechanisms)

Project: NH 00339
NUBANUSIT LAKE DAM
Nelson, New Hampshire
Nubanusit Brook
NHWRB 166.04

Weather: Sunuy, warm both days

Inspection Team

- James H. Reynolds Goldberg, Zoino, Dunnicliff
' & Associates, Inc. (GZDA) Team Captain
William S. Zoino GZDA Soils
Nicholas A. Campagna GZDA Soils
Robert Minutoli GZDA } Soils
‘ Andrew Christo Andrew Christo Engineers Structural &
' {ACE) , , Mechanical
Paul Razgha = | ACE T Structural &
' : Mechanical
Richard L. La.ranj:ie' Resource Ana.ly.sis:, Inc. Hydrology

The dam owner, Mr. John J. Colony, accompanied the mspectmn
team on the July 19, 1978 visit and Dr. Norris Robartson provided
boat transportatxon. :
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Nubanusit Lake Dam . NH 00339
Nelson, New Hampshire ’ _ June 14, 1978

CHECK LISTS FOR VISUAL INSPECTION

AREA EVALUATED ' BY CONDITION & REMARKS

EMBANKMENT

Vertical movem.ent and zlign- n4c

ment ' None

Horizontal movement and

aiignmert ' None

Surface cracks o None

Conditions at abutments and at

juncture with spillway and gate

section No deficiencies noted

Trespassing on slopes ’ - Not, significant

Sloughing or erosion of slopes ~ ,
and abutments . Considerable erosion on up- -
stream slope - downstream
-slope heavily vegetated

Trees or animal burrows on
slopes : Numerous trees requiring
removal on right side, 3 at
end of left side

Riprap slope protection - Some loose rock dumped at toe
of slope, but riprap is generally
inadequate to protect the em-
bankment

Unusual movement or cracking
at or near toe . : None

Unusual embankment or down=- : 4
'stream seepage A 7745, Seepage at .05 gpm noted near

, inlet to road culvert on right
side, and 0.1 gpm 10 ft. culvert
outlet; the water near the culvert
inlet is slightly discolored,
while near the outlet is clear.
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Nubanusit Lake Dam
Nelson, New Hampshire

NH 00339
June 14, 1978

CHECK LISTS FOR VISUAL INSPECTION

CONDITION & REMARKS

AREA EVALUATED BY
Piping or boils N4l Noue noted
Foundation drainage features Pias None detected or shown on
available documents
OUTLET WORKS
(a) Approach channel _ ,
Bottom conditions ##|  Sandy bottom free of debris or
: obstructions '
Log boom #7|  None required
Fish and trash racks Yer Rack of 1-1/2'" x 3/8" flat bars
S on 1" centers is rusted but in
- good condition b
Loose stcnes he Stones displaced herizontally

Erosion of joints

Erosion under base of

and vertically

Most joints completely open

Considerable erosion all around

wall -
' — walls
(b) Cates _
Condition ‘4 | Wood replaced in 1959
Serviceability of V
threaded stems for S
small gates .. #<| Operating condition good
Serviceability of chain ' R
hoist for large gates | Hoist stored in Harrisville;
flood gates not operated
Gate mountings . | |
: ' AL | Owner does not beliéve flood
‘ gates can be reseated if opened
gates held by water pressure
and slide in brass guides
A4
,/
— . . d o o o L o o @ L] o
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Nubanusit Lake Dam
Nelson, New Hampshire

NH 00339
June 14, 1978

CHECK LISTS FOR VISUAL INSPECTION
'AREA EVALUATED BY- CONDITION & REMARKS
Adequately secured
(tamper proof) [P Locked gatehouse
(c) Spillway
Condition of granite slab | Good
Mounting of slab. Ar. No deficiencies noted
(d)  Outlet Channel (immediate
area)
Slope conditions N4 1:1 roéky' slopes on both sides
Rock slides or falls None noted
Control of debris Many small branches and logs
in channel .
Trees overhanging
channel Channel heavily wooded on both
sides with many trees over
channel
Otliar obstructions Beaver dam and breached rock
crib dam 1 mile downstream
Erosion at outlet nac None
' Condition of road and i ' |
bridge -1 Ruston supporting steel; minor
. : . efflourescence and checking on
Condition of stone :
- . Aec. .roof slab; some exposed rein-
masonry walls supporting|{ " ¢ ‘ . .
. forcing
bridge . P :
, -Loose stones ‘k‘»‘ Some unravelling on left side;
= Erosion of joints Ac joints only partly mortared
Erosion under base | 4, ’ - '
of wall Some erosion on left side
Existence of gages 2, 'a.(/ Gage inside gatehouse. Gage
apparently reset in 1976, but
. at wrong elevation. 1975 NHWRE
indicates spillway at 12.0 on
gage, but now at==11. 55
A-5
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Nubanusit Lake Dam NH 00339 =
Nelson, New Hampshire June 14, 1978 A

CHECK LISTS FOR VISUAL INSPECTION

AREA EVALUATED BY CONDITION & REMARKS ~
RESER VOIR
(a) ' Shoreline : ' u
Evidence of slides %d(-| None noted . -

Potential for slides Entire shoreline appears stable 'ff:

(b) Sedimentation None noted
(c) Upstream hazard areas in ' N . -‘“

: the event of backflooding ‘98 cottages located around lake's i

' shore, of which 50% subject to T
inundation if lake rises 7 feet ]
(d) Changes in nature of - _ . :‘“
watershed (agriculture, 3 .
logging, construction, etc) - | No change noted-watershed -]
primarily heavy forest

. <
DOWNSTREAM CHANEL -
Restraints on dam operation . Large beaver dam and breached
' rock crib dam about 1 mile o
downstream i
1 ~ Potential flooded areas bnly 2 homes between dam and ' :j
: Harrisville pond, but heavy Lo
development around pond and =

near Harrisville dam. A

' N

OPERATION._& MAINTENANCE
FEATURES

(a) Reservoir regulation plan

. " Normal procedures' o _ Lake at 12.5 gage on 1 June
d L _ B |1 and 11.1 gage on 15 September v
Emergency Procedures aéc Owner operates dam as neces-' ;3:

- ' ‘ 'gary during other periods to 24

control flooding and to permit 2

Y : o S commercial use of water down- e
! . stream ‘ ‘ !
A-6 ’ =
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Nubanusit Lake Dam | | | NH 00339 |
Nelson, New Hampshire June 14, 1978 o . e
CHECK LISTS FOR VISUAL INSPECTION °
AREA EVALUATED BY CONDITION & REMARKS
Compliance with designa- 2 , o
ted plan V4 Present year is first under plan
and is being closely monitored
by NHWRB ‘
(b) Maintenance _
Quality - . _ Tree removal recommended by i
' NHWRB for 1977 not accomp-
lished, partly due to boundary -
dispute ‘ AN
Adequacy : A4 e Maintenance of d'perating jt',:f""j
' ' facilities adequate REAGY
. ) ) X
R
A-17
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: 'APPENDIX B ' e
: Page .
" Figure 1 Site Plan B-2 .
. Figure 2 Plan B-3 ;.':j:.:
Figure 3 Sections Through Embankment ' B-4 e
- Figure 4 Section Through Gatehouse " B=5 ::.:::.
i | ' List of pertinent records not included and ‘.
their location , ‘ B-6 r]
i Letter dated 27 Sept 1977 from the NHWRB T
g to the Colony's stating the outcome of the :‘;:,'M.."-
’ 1977 public hearings ' B-7 :-—.—
{ Study of Nubanusit Lake, undated, completed :_.-‘.Z:‘:jl
by the NHWRB. . _ B-10 W
L _ " . Outline summary, undated, of Nubanusit ,,~
; : Lake situation by the NHWRB 'B-12 Lo
[ Letter dated 15 Sept 1977 from the Colony's R
i " to the NHWRB outlining their position on the R
public hearings . B-16
' | | o
Letter dated 18 Feb 1976 from the Colony's =

.. a e

v
e e
o'y

to the NHWRB discussing repairs at Nubanusit 'B-18 ,'.:\:j.;

Storm storage capacity review, undated, of ,;j::j

Nubanusit Lake by the NHWRB B-19 e,

- |  Letter dated 3 Jan 1975 from the NHWRB to e
John J. Colony, Jr. concerning the board's - e

analysis of the dam's operating re'cords , B-21 :f-:::-

’ Memo dated 10 Sept 1973 outlining the results | ~2-
of a NHWRB inspection dated 5 Sept. 1973 o B-22 i

q ~ Statement 'datec'i 13 Feb 1937 by surveyor ,
h ' Frederick Phillips stating the USGS elevation e
' of legal full pond B-23 -»’—
o x'j:-.:

Dced dated 3 Mar' 1870 by H. M. Sheldon con- - el

) - veying land and water rights to Colony's and e
S establishing legal full pond and maximum draw- ' N 9
' down . ; : v . B-24 : -,!..
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DRAINAGE DITCH

NOTE: WATER LEVEL MEASURED
14 JUNE 78.

SECTION A-A
SCALE:1"=10’

NOTE: WATER LEVEL MEASIRED
4 JUPE 78

“FILE No. 2067

. SECTION B-B'
" SCALE: =10’

QOLDBENG, 2000, DUNIICLIFP & ASSOC, WG usm ENGINEER DIV NEW EN

CONSULTANTS, CORPS OF ENGINEENG
NEWTON LPPER FALLS, MASS ST eALTHAN, NASS,

NATIONAL PROGRAM OF INSPECTION OF NON-FED DA
FIGURE 4 |

SECTION OF DAM

NUBANUSIT LAKE DAM NEW HAMPSHIRE -

3CALE AS NOTED

DATE  JULY D78
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The NHWRB maintains a copy of most documents regarding the
Nubanusit Lake Dam. Included in these records are:

a)

b)

c)

d)

f)

g)

h)

3

k)

Letter from Filtrine Manufac’turing Compary to the INHWRB
dated 24 August 1977 concerning the uses of Nubanusit's
discharge in Harrisville.

~ Letter from the dam owner to the NHWRB dated 20 August
1977 outlining the owner's position on the July 1977 public
hearings.

Design data for a hydroelectric installation for Filtrine's
plant in Harrisville prepared by Niagara Waterwheels Ltd.
and dated July 1976, which discusses the hydrology of
Nubanusit Lake and Spoonwood Pond.

Letter from the NHWRB to the owner dated 7 Jaruary
1976 outlining repairs recommended by the board based
on a 12 December 1975 inspection.

'NHWRB inspection report dated 12 December 1975
' (not included in report as it contams no useful informa-
tion).

Analysis of Nubanusit discharges between January 1973
and August 1974 by the NHWRB.

Dam operating data from January 1973 to August 1974.

NHWRB inspection report dated 7 November 1974
(not included in report as it conta..ns no useful informa-
tion). ‘

A ,1939 report by the New Hampshire Water Control
Commission entitled'''Data on Dams in New Hampshire. "

A 1939 report by the same agency entitled "Data on
Reservoirs and Ponds in New Hampshire, "

A 1937 NHWRB report entxtled "Inventory of Dams and
Water Power Development. "

. 'Additionally, the New England Division of the Corps of Engineers
has published a report.dated April - 1974 which covers flood plains in the
town of Peterborough ‘N.H., an area which includes this dam.

..........

[P Y
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State uf Xrm Hanrpshive
WATER RESOURCES BOARD

Concoro 03301

37 Pleasant Strest

N
[+

l2ssrs. Charles Colony & Jomm 5. Colery, o@.

c/> Harrisville Designs

Zzrisville, MNew Haomshire ' 03:50

Gentlemen: o .

At a meeting of the New Hapshire Vater Ressurces Board held at Pittsbu:'g,
i'ew Hampshire on September 17, 1977, having reviewed all the data presented
at the public hearing and in the files of the Board along with staff recan-
nendations, the following findings as reg dndbvthepmvisims of Chapter
L84, "Lake lzvels Investigation and Prozsedings” have been adopted:

1. That Nubanusit Lake is a pudlis vater of the State.

2. That the operat 1:::-, control zrd manegement of the dam :
at the cutlet of MNubznusit lake by Jom, Jr. axd : -
Charles Colony 1s a lawful uss. '

3. That, as a result of this i:-.-nszigaticn, the Boardd is
of the opinican thas a change i the mermer of exercise
of right of management and .,....rol of this pubdlic water

would be ‘of berefit to the amers of the share merty_
and the public .

4, mcsummmm-age:mmmmm L )
benefit of others would not cause undue injury to the
owners of the cutles. !

It is, therefore, directed that the owners of the dam at the outlet of Nubarmsit '
lake, Jom, Jr. and Charles Colony shalli op- e the level of Mubanusit Lake
for the benefit of ' the recreatiosnal use of sai pubuc waters in such 2 parmer
that the level of the lake shanbenai.rta.: at or zbout an elevatim of 12.5
feet on the gauge on or neer June 1 each year at or about an elevetion of
11.0 feet by September 15 of each year. " o

Tnat the discharges from said dam shall be ¢
a3 Septemder 15 of each year the level of the lale shall be lowered in a
graduslly decreasing fashicn starting &% 1z.5
11.0 feet on Septemder 15 2s shy:m grernicall
extent that weather conditions permit, provid $
level 1s not maintained the burden will te HIn the omer to show that sald
veriations resulted from causes teyond ris sanjtrol. .

-
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MAMPE= RF VVAYEA RESD-2TES Boawne

l2rsrs, Charlas Colomy & Jawm i, Colomy, Jr. ) _ .
Tiza T : :
Sazrener 27, 1977

Thas the minimum flov dovmstrezn of liutanusit Lake not be reduced below 2 adic
Teet per second at ay tine. '

if you have any questions regardirg the above, please contact us.

GIVAKL : ' '

Attachment ' ‘

. N . ‘ ) .
B:8 » :
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NUBANUSIT LAKE STUDY"

SUMMARY

STATEMENT OF OPINIONS

1) Record files in the office indicate that only minimal commercial uses exist downe- ¢
stream of Nubanusit, though actual hydroelectric generation will exist after
certain agreements can be made between Filtrine and the Colonys. Therefore
the only current bponscide use of Nubanusit waters is for recreation.

2) 1Irvestigation indicates that the above current mansgement and comtrol is
lawful and stall be directed as follows with a 1/2 foot acceptad alouable
tolerance (weather permitting. .

Lake level on gage (Full pond = 13.1)

June 1St September 15th

12.1 - 1 foot drop thru summer - 11l.1

This recreational season guideline can be accomplished by closing the gates

to storo the spring rains and snowmelt and to have a "full pond" around the
' T of May. Then opening the “Spiller gates" as appropriate to draw off

:hc top 1+ foot by the 18% of June. The gates may then be_closed sgain

(leakage allows suffiSient Lgenerous basaflow of 0.2 cfs/miz) as zeguired to achieve

above level. After the 15%of September the gates may be operated for the

storage of normally expacted winter snows and spring rains. This is not

to tak& precedence over prudent operttions during storm events which may require

additional dam and gate op:ra:ionx.

3) Because this lake does fhot currently produce any income, and the proposed
operation is not a significant change from previous operations, no
financial damage is recognized.

SUGGESTED FUTURE CONSIDERATION

1) As previously indicated the resarvoir system of Spoonwood Pond, Lake Nubanusit,
and Harrisville Pond can be mansged to provida sufficient water for a variety of
uses yaar-round within an acceptable tolerance. This should be reconsidered
as 8 v.able operation after a formal long term agreemant between Filrrine
Manufacturing and the Colonys is adopted for ths use of water to run their
turbine.

" A) .Suggested operation: Close Spoonwood's gate in the fall probably
after the 15tD of September. Due to the relesse of its stored water
during the summer, it should be down substantially and ready to stors the:
suticipated precipitation of :h¢ vin:cr and spring.

B) Adjust the flow discharge from Nubanusit to satisfy the usual £a11
drawdown schedule which has shown to be effective in the past. This
diacharge should be tempsred to some degree tu insure l constant supply
for Filtrine.

C) After the drawdown of Nnhanusit is accomplished a steady discharge of
15 cfs dsily from Nubanusit would supply the Torbine's needs for an
aight hour shifec.

B-10




Nubanusit Lake Study

Page two

COMMENTS

D) Maintain this flow during the spring snowmelt to insure adequate flow
and the filling of the lake.

E) As weatheg conditions permit and the lake lavel approaches "full pond"
on the 1%° of May, adjust the gates and/or splash boards as appropriate.

F) Adjust the flow discharge to a minimum of 10 cfs on the 1%% of May to
be down approximately 1 foot on the 1%% of Juna.

G) As copditions dictate open gute at Spoonwood to a flow of 5 cfs. This !
would probably occur near the end of July or esrly August.

1) The suggestad future operétion is advantagaous over strictly recreational

use only for the following reasonms. .
A) Multiple use of the resource is obtainable if proparly managed.

B) . Can be income producing or at least cost effective, is. wvhatever
costs are incurred would be paid for by dovnntrcap user.

C) Incurrs a minimal operation of Spoonwood Das.

D) Satisfied operational request made by majority of Nublnusit abutters.

E) Satisfies request of Lake sx;:utakec abutters for adequate “‘lush-
flow" thru "thair" lake.

¥) More than amply satisfies fish-flow fnquclts by Trout Unlimited and
. the Fish and Game Department.

G) With normal weather conditions prevailing there would ba a more

stable and managed withdrawal from Spoonwood and Nubanusit than
‘previously; hencs, a more satisfied public.
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LAKE NUBANUSIT SIUDY

AN OUCTLINE SUIDLARY

Danm osmers: John J. & Charles Colouny (Nubanusit Lake Da=) '

"Water rights": All artifically stored water nay bs reasonzbly used.

: Dam owners have deeded rights to draw 11'~10" froz "Zull pond” as
‘indicated by two pipes (painted red) in a boulder in the lake.
The gage reading being 13.10 at "full pond".

Present Operation:  Lake Nubanusit is a storage resarvoir for downstream uses.
Ovners may operate dam to naintain flow in brook for any reasonable down-
strean use and lake level may fluctutate anywhers within the 11'-10"
allowable drawdown.

Strean Baseflow: TFish & Gue'Dep:2 request is 0.2 cfs/=12 discharge at the
dasm, Drainage area is 6.1 ni“. Baseflow would be 1.22 cfs through dam.
In othr words a trickle. Gate could be cotally closed and leakage
woule Jupply flow in excess of one cfs.

Drainage srea: 6.1 mi2.

Flood flows: Qi5 = 290 cfs; Q10 = §50 cfs.

Lake Surface (at full pond):' Area: 715' Acres; Altitude: 1376' MSL

Hax. flow capn'city: 695 cfs (v/o backwater for:s bridge ctannel sluiceway).

{zhru dam structure)

Original "'ill Uses: 1I) To provide a reasonably coastaat downstream flow thru
Harrisville Pond & Lake Skatutakae.

II) To provide sufficient flow into Zarrisville Pond
to maintain a full pond.

Current uses for Nubanusit:

I) To provide flow into Earrisville Pond which supplies:
a) The energy rescurca to gezerste electrical power
at Filecrine Manufacturing Ce. Via an informal |
agresment, .
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-y b) A ‘constant water supply for: 1) fire protection .
P © equipment at Filtrine i, and local commmity
[- area via pumps at'mill. 2) fresh water supply for oo
. mill and 'local atea. 3) ZProcass water for Filtrine ¥
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! 11) PRequests zade by Lake Nubanusit Assoc. Inc. aund cthars: +
A) Maintain lake level adequate for racreational pu p‘ases ie., 12.0 on ‘:
gage on June 18t § 11.0 gage on Sept. 15tR (grras vote taken at public o
hearing) w/tolerance of + 0.5', . * ' i
B) Lake level ind itxemflw properly managed for fishing interests. -::

. -
€) Maintain sufficient flow to keep Harrisville Pord full for aesthetic =

reasons, hydroelectric power generation 'and other usas at Filtrine -~

Manufzcturing and the local surrounding ares. s
D) Maintain sufficient flow to keep Skatutakee full and adequately flushed
to prevent an "Algae Bloom". o
E) WRB to review the dan owners operation and reco=mend an operationsl ,__

procedure. et

b

F) WRB to review and comment on projected dxzagss due to any recommended . e
, change of dam operatioen. o
G) WRB to review atiy‘pouibili:y of accepting liahility and damages as )
caused by the directed change in dan operation. -
; 7
12) TFlood Potential 5
: 1) Storm of record: Hurricane and flood of 1938 _:‘-
' A) Dan operation: Lake dowa 19 inches froz I{ull prior to storm e
[ Lake rose to 18 inches above full during peak flooding
' ’ ! Gates were opened during storm to save structurs !"‘
' , from possible failurs .
B) Summary of storm(w/accomp. rains)indicates it approached the 100 year :-:'
frequency for the Nubanusit vicinity. BN
2) Danm structure can handle estimated peak flow of the 100 year frequency. ":-.
. 3) Downstream conditions limit peak flows (if non-dastructive) to the 50 ;‘_
| yur fraquency at two locations. L.
R A) Exiting Herrisville Poad (st town brtdg. near libtary ha
' B) Dam st Sk.n:uuku Lake ta
4) Data indicates that in order to store :ho estimazad runoff from a 100 year "

: frequancy storm, w/o operation, and within the daaded operating limits, the :-“
‘ lake needs to be dowm 3-3 1/2' from full. ' ‘ "5
5) 1f the deeded "full pond" limit is removed from considaration, and the dam F
! ". is considered structurally sound, then the lake level neads to be dowm D
0.5' to 1.0 feet from "full pond" to handle the 100 year storm flows w/o ‘ e
onc'atio-\. , !
r
. v
. L b
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13) Available operational options (for '"normal" weather conditions prevailing)
A) Operate dam at Nubanusit for strickly recreational purposes as
requested by lake abutters with discharge liuited to fish flow
requirements only. (A generous 0.2 «fs/ u,i flow would be 1.22
cfs discharge for the watershed. This outflow can be mat easily
even v/gates closed, ie. leakage).

B) Operate dam at Nubanusit as a st.urage raservoir for the purpcso
of maintaining a "full pond" at Harrisville and Skatutskee, and
provide an adequate "flow through” to prevent algas blooms.
(This years operation appears to satisfy this request: discharge appraxi.un
8 cfs).

c) Opcntc dams at Harrisville Pond and Nubanusit to provide suffi-
cient flow into Harrisville daily and to generate elactrical power
at Tiltrine Manufacturing Co. for an 8 hour shift., (This flow
needs to be 15 cfs entering Harrisville, of which 10 cfs would be
coning from Nubanusit daily).

D) Operste dams at Spoonwood, Nubanusit and Harrisvills to provide
adequate flow for hydropower, electric genaration and recreational yse
of . Harrisville and Nubanusit if variabls pond elsvations will be
tolerated on all three ponds.

14) Discussien

A) Option "A". This is not a viable requast becsuse the dam owners
who do have a large investmen: in the construction and maintenance
: . of the dam and the rights to draw water from the storage reservoir
o are pot being paid any consideration. Perhaps soms mutually agree~
able financial srrangement between the dac owners and Iske sbutters

could be dcviud to take this option acceptable to all psrtiss con- L:!:,.
cerned. RO
, B) Ogtion “"B" This option is equally unworkable for the same reason as '.‘-'::J:
' . - no compensation is being alloved and the dam owmers are:carrying ;-,-:-:: g
' thc entire financial burden. Basides that, ths W.5.P.C.C. does not ,\:;.:;
allov streamflow dilution as an scceptable alternstive to construction A
of adequate sewage disposal systems. |
L
C) ~Option."C" O0f those provided this is the first ocptiom which uuning R

! fully satisfiss several requests. It requires, bowever, s nearly
full pond at the start of summer and a tolsrable drop of lake level
of approxizately 2.5 feet. I adequately draws ths lake down for
storage of the anticipated fall rains, provides sbundant "fish flow"
in Nubanusit Brook and thru lLake Skatutakes. This option should also
supply sufficient water to operate Filtrine's turbine if Harrisville
Pond is carefully msnaged. In other words Lake iubamul: is onca again
bcin; utilized for its original intent - a resarvoir.

D) Option "D" The additional careful manageasnt cf Spoonwood should allow
for sufficient storage relesse in late summer if Nubanusit drops too
low or too fast. This option has the additional benefit to thoss of
"C'" a8 Nubanusit can also be used for racreational (boating) purposes.
Since thers are no buildings on the shores of Spoonwood large fluct-
uvations in water level (if necessary) can be tolersted.

B-14
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15) Conclusions

A)

B)

<)

The issue of taxes should not even be considarai by the Board as
itz is a conflict between the towns 'and laxdownacs.

Since Nubanusit is partially arti{ficial axd the daz is quite
conspicuous, prospective cottage owners saould iavestigate the
history of the lake prior to any sale or construction of any
structure. Their claim of not having lake-froz=: proparty is true,
however, they currently ::111 have unrestrictel access and use of
the lake. K

The dan uhich impounds Lake Nubanusit has suZfi:=ient capacity to

pass storms with frequencies up to the 100 yaar previding that the

gate and bridgc channel sections recain clear c¢? obstructions. During
this event it would require that the "flood hazard” gates be opaned and

* splash boards be removed from the spillvay cres:. The 1938 hurricane

D)

E)

F)

is the stom of record and the danm safely ?IIIC£ those flows as
operated. )

To operate Nubanusit Dam solely for recraaziom o1 that lake 1g not a
realistic operation vhen you consider that thars ars both energy and
income producing uses downstreanm. .
The reservoir system that includes Harrisville Poad, Lake Nubanusit
and Spoonwood Pond can adequately supply watar for the various

uses to which it is put during a yesar of norzal precipitation 1if
properly managed within acceptable operating lizits.

Since this report does not recommend any drasti: alteratfon frem ~
the owners past operation except to suggest tha: =ore constant
attention be given to the dam's operation, all lisbilities still )
rest with the dam ownars and the State will accapt none. .
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Septemaer 13, 1377

Mr. George M. “cles, Sr. Chairmen R . ..

N,H, Water 22s0ources Doard ) . - A

37 Plassant Street et
' ?‘ P16 197? '
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 EEW HAMPTMIZE
WATER B0ARD
Caer Mr, McGee,

We have dean aidvised by your staff angineer, Mr. Knowlton, that his
3roup has n w prepared for the Comvission s steff report and recos=
mendaticns on the Nubanusit Lske levels prodlem, and that the Commtission
will oresumedly act on lt at your meeting on Fridey, September 15th at . L
Pittsburyn, N.M, )

e, Knowliton has Sesn kind enough to give us an outline of the guHclimw

and recuire=ents on administration of the lake levels propose3d. Naturaily
we are crastfelien to find that in these recommaniations every single itaw
demande3 Sy our opponents has been grented, and all of ths poiants we have

tried so carefully to Bring out from tha experience of well over a hunired
years of careful and safe mansgement of the 4am have been ignored.

de will, course, adide to the best of our adility with your finat
Jecisions We would, however, like to esrnestly resuast »t this point
ons small concessicn to our difficult position,

Cur Taegs! full pond level is at 13,10 faet elevation on the scale ant S
we understand that the staff report will request @ level on June st
of =ach year at 12,03 feet. .

The records of the past eleven years for this date are as follownm:

'

' 1957 12,90
1359 12,75
1359 12.30 '
- 1R 1230
19N 12,20 :
1272 12,00
1973 . 13.02
197 12,60 L -
v 1975 12,20 : , :
1976 12,48 )
1977 12.80

de have no rscord of any complaints concerning these levels for any year
other than the present one and we stronjly regquest that youv conslier re- -
vising the bench merk for June 1st from 12,00 to 12.5) f«z for the follow=' '
ing reasons: .

1. The wastege of weter during May after the spring rvne"
to get the lsvel down to 12,30 feet will be consideradie,
ani far d>eyond any reguirements, including generation of
oower, in the watershad below.

2. This upper sizx inches of weter holds a far lerger volumwe
of water then sny other holj-root incremant of the lake.

- B-16
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This would be a tremendous help to us in carefully
budgeting the limited amount of water availadle to us in
tha lowsr lakes to maintain their optimum guality; to
simewhet lessen the heavy demand and depreciation of one of
the areas great natural assets {Spoonwood Lahe); and at

the same téme to maintain the meximum lower levels of
Nubsnusit to accomodate the summer population.

We sincerdly hops that you will give ghis slight change in the schedule
» great des! of careful consideration. We thoroughly believe it would
be the vary best for all concerned and would help forestall any future
petitions a~d hearings by the users of Spoornwood, Harrisville, and
Skatutakee Lakes.

'

Very truly yours, \
R Gl

John and Charlss Colony
Harrisville, N.H. 03450

VRIS R e
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CHESHIRE WOOLENS, INC. _,‘;.m‘fz';tz‘zrf‘b‘a.: o
T HaRASvILLE, NEW MamPsuing 03450 ¢ 18031 827.3332 ez

e ?.b.u' 1”6

Mr, George M. kcGee, Sr. Chairmmn

‘ater Ruourcu Doax » State of New Hammshire
37 Plsasant Street .
Cencord, N.H. 03301 '

Dear Mr. McGeej- ' .

In reply to your comments concerning the dams at Harrisville
Pond (#109.08) and ubanusit lake (#166.04), and with our helpful
conference with your Mr.Bird at the time we made thc inspectica vd.t.h
him, we have the following comments to make;-

At the Harrisville Dan we have been aware of the slight leekage through : . A vmip

the stonewerk of the dam cn the sast side. There has been no asttlezent o f the ' ) q
stonework itself, as this would have shows 1p in a settlement of the brick factory
for vhich the dam serves as a foundation. We have noted that when the lake
is down 13-2 feet Peldw norml full pond,at which point Mr. Bird made his

. obwervations, the le:kage entirely subsides, so our problem is evidently
due to some small wvoids in the fill between the canal stonework and the dax
stanework, and localized in the top few fest of the fill.

o 2o

Our plan to remedy this it to drop the lake two feet for s courle of
of days after the spring rmn-off and to hand dig to the wvoids snd puddle
with firm hardpan to restore the impermeability., This can certainly be
accomplished by the first of July.

:\atothoomnwwuwwnlclmmtmnmnmnomthq
charmel above the culvert. lie will do this very shortly vhen we have & backe~ -
hoe in the arss, whichwe expect very soon in conjunction with another jJob.,

As to the MNubanusit Dam we have already talked to the party that will
reneve the trees Irom the embsniment, and we have advised the nearby cottagers
that this i3 going to have ¢o be done. In regard to thiswe would like to confer
with Mr.3ird, uhmhohmininthouu,utoluﬂngttwotthotm
arownd the western end of the dam near where it reaches the natural
This Ammnbueh\duchunudbymyoftmmmhtcrm;
and we would like to spare as many of the trees there as possible, however will
ukodd\amo".hotrmmtw.skdfnhmtmdm.

The disrepair to the western apron-wall ssexs to be confined to s

concrete topuving installed thirty years ago by E.H. Fish and Geme to support
a fish screen installed by them, iie will either trim this up or remove it away
from the channel, The dislocation of this topping has cavsed some dsasge to
the lake level level gauge, which we will remove snd reset.ould appreciate
your 2ivising if you can furnish any sections of the gauge that -ynnd ) . e
rop.ucmc. ’

s feel that all of the above projects can be finished b~ July 1 at the
ht.on., soze of them mch sooner. 'is Wwould wiloome any commsnts you might have

on our planned procedurs. Very triy yours, . )Q‘j (&'J"tn:\-ir 3r.
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NUBANUSIT LAKE

STORM STORAGE CAPACITY REVIEW

I Kemnisoa~Colby: 100 year freq. flow
' Qmo = 650 cfs peak estinmated flow

11 Sﬂé 1do year 6 hr. storm (5 in. precip. with 2.3 in runoff)
Qp = 1015 c*s

100 year 24 hr. scora (6.1 4in. rrccipintion with 3.2 n.rmtf)
= 1415 cfs

III Hurricane 1938: L.

Produced 10 in. of Precipitation with estimsted 6.6 in.mtt
Qp= 2915 cfs

This lake {715 ac. @ full pond) being located iu s small watershed (only
6.1 square miles 3904 ac) lends itself wall as a rumoff storage facility. Onmly
s uinimum amount of dam operation should be required even for the management of
the estimsted 100 ysar stream flow, The figures above indicate estimated
peak flood flows entering the lake. The following is an expansiocn of these
figures into other relaticuships.

Kennison - Coldy:

650 cfs peak, 3790 cfs~hrs = 261 cfs days = 478 ac. ft. or :1.0 of 0.67 fe.
o! the 715 acre lake.

SCS: 100 year 6 hour stora

1015 cfs peak, 9098.52 cfe~hrs = 380 cfs~days = 750 ac. ft. or rise ot
1.05' of the lake

: 100 year 24 hour stors
1415 cfs peak, 12,584,.62 cfs~hrs, = 525 cfs ~ dcys = 1040 ac. ft. or rise of
1. 65' of the lake.

Burricans - 1938
2915 cfs=peak, 26 020 cfs-hrl - 1086 cfs~days = 2149 ac. ft. or riuc ot
3.0 £t. on the laks.

B-19
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1o review of the ,receeding, it indizates that the storage capacity of the
reservoir even at full pond with 2.9' of freeboard could theorically store the
100 year frequency storm without requiring any discharge. In analyzing ths
supplied data in the files, it appears that for all practical purposes the
hurricane of 1938 was teaporially stored for the wetsrshed in Nubanusit Laka without
any reported damage to the dam as caused by high water. Therefors, the riquast by
the Rubanusit Lake Association of a more stable and gradusl drawdown cZ the lake
is possible from the safery aspect against flooding, or breaching of the dam.

This assumes, of course, that the dam is struciurally sound and the temporary
storage will be asllowed above the deeded "full pond” rights. If aither assumption
is not valid, then an alternats mansgement scheme would have to be devised.

B-20
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Jaouary 3, 1975

Mr. Jobn J. Colony, Jr.
Cheshire Mills .
Harrisville, New Haxpshire

Dasr Mr, Colony:

Over the past few months, staff enginears of the Water Rescurces
3oard have had the opportunity to review the material you submitted to
23 regarding the oparation of Lake Nubanusit and Spoouwcod Pond dzwing
she period of Jaouary 1973 to August 1974.

Ths resdings submitted wers at t plus covering a
period of months which would not allow us ty for s detailed
evalustion of your operstion. We have nlﬁ made &un:u of the discharge
capacity of thess lakes sud correlated the with in laks lavel.

Proa this material, ve cn@ at s time that your opcntien
was in suy way capricious and botng dam owngrs ourrelves, ve know you are
defanselass against mmthnrud opcatlop ﬁnd cannot be held accountable
for them. Ve do, however, quqt itatenent regarding requirmmaat
to release wvater downstremm p M of the Water Supply and Pollution
Control Commission since to ou ').-n\ 12dge prasent statutss of tha State of
New Hampshire relating to th t of pollution prohibite the use of .
stored water to provide duuu;.‘n- method of treating polluted mn
therefore releasses vf vater “for.this purpose i{s not reasonsble.

g

, We balieve i3 periods of lovw inflow during the summer
ronths, & discharge 9£i5 cubic feet below Nubanusit Lake would be mors
reasonable and would M all comeon lsw and riparisn rights dowastresm.
The Board is not m’vo! any legal righta or contract by which yw sy '
be bound to discharge in excess of this smoumtc.

To properly evaluate youT operation over the next yesr er more, '
we Tequest that you aotify the Board on a bi-weekly basis of your gate '
opanings and water level so that ve msy be able to evaluate your operation

- more thoroughly. We are providing you with reporting cards for this K
purpose vhich are self-axplsnatory.  Your operation at Spoomwood Poud
could be listed under "Ramarks” aloug with your chasges of gate operatios.

1f you have any questions regsrding :he above, please ecn:pet us
at yaur euv-t-ec.

: Vm truly yours,

' Iﬁﬁ . . : : . George M. Hécoo.' sr.
gocg H] ) o . - Chairman
mels. :
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MEMORANDUM

DATZ: September 10, 1973
FROM: Donald M. Ripoza, Water Resources Engineer
SUBJECT: 1Inspection of dam at outlet of Mrbanusit Lake, Nelson - #166.04

TO: Vernon A. Knowlton, Chief Water Rescurces Engineer

On September 5, 1973, I inspected the dam at the outlet of
Nubanusit lLake in Nelson, Representative Robbins Milbank called this
office sometine ago and requested that the dam be inspected because )
his constituents were inquiring about the safety of the structure.

Inspection Findings

It i{s .y opinion that the dam shoild be classified as a
cenace structure because of its location from Harrisville Village
and the fact that the only outlet from Nubanusit Lake is gated. If
the gates became inoperable for extended periods, the dam could be
topped. At the prssent time, there is no concern for the safety
cf structure,

Gage Elevation on September 5, 1973 - 9.38 fe.
Lake appears to be approximately 2.0 feet below normail.

No seepage found at toe of earthen embankmant.

The visual section of the cut granite stone headwall under
the gate house was in good condicrion. The two walls extending into
the lake from the headwall which forus a sluiceway were in poor con-
dition., These walls need repairing or replacement. Debris was found
on the trash rack, and the rack did not extend the width cf the opening.

Trees snd brush on the dam embaniment should be removed,

The' two gates were opened approximately 5 to 6 inches.
Because of the flow, I could not determine the conditiomn of th. sates
and the conditior of the headwall at the gate section.

DMR: js
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Ar. 3. K. Sheldom-

Bensoeke

Bor Bampeiiire _

‘Doar Nr-Sbalicmi- Rare f3llecs & repert of the werk dame

‘st o1 mesr the Ovilet of Fudasusit Leke, at your n«o'ct. -
. this 4ete - You ssked to dave establiched the Klevetimm,

bove See-level, thet §5, he Governmant besis of Levels,

of the Bigt Water Murk of t2e lake or Pom( aferesaid, es

sueh Nark 1s specifisally dessrided iz s oomveyemoe iy

Caarles Sheldmm to Cheski:e Mills, dated Nared 3-1870, sad
resorded 13 VeleIX, Puge 139, of Cheshbire County Rejistry-
The Wasis of wy work is the U Geslegieal Burvey Bamed

Nark, whieh 1s stemped metal tablet {n & boulder Reer the Outlet
of tte Lake dofore mamtisned- This tablet 1is marked Col3=1933e
anl §ts alevetion, as wsed, 1s 1386067, whieh figure was
obtatned on the 12t1- 18t~ frem the office of Prefecser Bouwler,
of Bow Baxperire Univervity, ot Durbame ‘

Ihe msrhere for mlua‘nlcal-n. 1) ntcnc *» 1a the
eosveyanse eforessi¢ are Tve Iress erives iate the w:y ‘
m«s‘mammmmwu,&m »
xmmm«musmuuxmﬁ
ateve the Sea Lovel Daten Bentiened sdove- '

Yery sTuly yours,




. wPY b6 0% >

. B. X, SHYLDON
Lumber sné Weod

Baneock, NoBlagecescecen

Vol.234 Page 19 Mared 3, 1870

Charles Sheldom to Creabire Mills = .
The risht acd privelege of reising and maintaining st the
cutlet iz Xelsom, of long Fond 30 ealled a permanent tigh: ¢am
mud flume, the top of whiek akell de upom a level witkl sa irom
drives 1030 s Dole 4rilled 1n a stons &t tieir presemt dam,
aear the gate boves, and two irvns 4rivea iztd Loles drilled
12 a large stene on ihe shore of sais pecA, sbeut 256 reds
rortl ef *he weet snd of said dam and of flowving by means of
ouck 4sm 80 Wueh of tlLe lsad hesreinafter descrided belonging
o me, a3 will be flowed in ecmsequemes Of eresting aad maintainiag
seid dam, . )

1 eleo give grant bargais sall ead oonvey the
ristt erd >rivilege et any time of drewing off the water from
oe1l lands wntill the surfase of seid poud aball be elevem
foot and tem inches delow the iroms abeve mentiasned,
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